/. TOTAL PRODUCT CALCULATIONS USING WINDOW

7.1. Overview

WINDOW determines the total product U-factor according to NFRC 100 and ISO 15099 by calculating an
area-weighted average of the U-factors of the product components and accounting for product height:

= Frame and edge values for each cross section (frames and dividers) calculated in THERM: The U-
factors are area-weighted based on the projected area on a plane parallel to the glass (the Projected in
the Glass Plane choice in the THERM U-factors dialog box), not the total surface area of the frame
and edge.

= Center-of-glazing values from WINDOW

WINDOW calculates the total product area-weighted solar heat gain coefficient (SHGC) and visible
transmittance (VT) according to the NFRC 200 procedures and the total product Condensation Resistance
(CR) according to the NFRC 500 procedures.

7.2 Frame and Edge U-factors from THERM

As discussed in Section 6.6.7, "Importing Results into WINDOW", THERM files are imported into the
WINDOW Frame and Divider Libraries in order to calculate the whole product values in WINDOW.

When the THERM files are imported into the WINDOW Frame and Divider Libraries, they can be used in
whole product calculations. The Source field in the Frame Library indicates whether the files were imported
from THERM, as shown in the following figure.

-8 -0l x|

#i Frame Library (C:\Program Files',LBNL, WINDOW S sample.mdb}
File Edit Libraries Record Tools Wiew Help

DEH| R E[E: > v|Bael;: [0 %] 2N

For Help, press F1

= = Frame Library [C:%Program =
Detalled View | | Files\L BNL4wINDOWSssample.mdh)
Update | Frame Edge Edge Glazing
D Mame Source Type Uvalue Uvalue Comelation | Thickness | Pfd Abz | Colar
Hew |
ﬂl 2 Alflush NZA, nfa  Class] nfa sz2 a0 [
Delste | 3 ‘wood ASHRAEALBL T nfa  Classl n/a £9.8 0.90 -
~Find 4 Wiyl ASHRAE/LBL  N/& n/a  Class] n/a g3z 030 [
||D v[ 5 Headvented thm Therm Head 2130 n/a 25.4 70.2 0.30 -
|— £ HeadFixed.thm Therm Head 2133 n'a 254 0.2 030 -
7 Silented.thm Therm il 2309 n'a 254 97.6 030 -
Al | 8 SilFixedthm Them sl 2188 n/a x4 973 0w
17 records found. 9 JambVented.thm Therm Jarmb 2.258 néa 25.4 543 030 N
10 JambFised thm Therm Jamb 2134 n'a 254 543 030 -
Import |
11 MeetingRai. thm Therm Horizontal Meeti 2060 n'a 254 55,1 030 -
Export | 12 sample-sil THM Therm Sil 2218 n'a 259 429 030 -
Report | 13 sample-jamb. THM Therm Jamb 2222 n'a 259 429 030 -
Piint | 14 sample-head THM Therm Head 2217 n'a 259 429 030 - —
18 vinyhlamb. THM Therm Jamb 2094 n'a 191 476 030 -
20 vinglSil. THM Therm il 2104 n'a 191 476 030 -
22 vingtHead THM Therm Head 2106 n'a 191 476 030 -

=]
ode: wFRC 5L [ om [

Figure 7-1. WINDOW Frame Library with records imported from THERM.
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7.3 Center-of-Glazing U-factors from WINDOW
The WINDOW User's Manual contains detailed information about calculating the center-of-glazing U-factors.

For an NFRC simulation, create glazing systems that represent all the glazing types to be modeled from the
glass matrix provided by the manufacturer. In WINDOW, access the Glazing System Library List View
either from the Libraries/Glazing System menu, by clicking on the Glazing System Library toolbar button,
or by pressing F5.

i Glazing System Library {C:'Program Files\LBNL' WINDOWS5' w5.mdb}) 48 - 0] =]
Eile Edit Libraries Record Tools Wiew Help
DEE| RS <y B a e O#%]7
= = Glazing System Library (C:4Program FileshLBNLWINDOW 5w mdb) =
Detailed View |
Calz # of Environmmental Ovweral
I D Marmne Layers Mode| Tilt i, Keff Tz Uwal SHGC sC Twis RHG Tdw-S0
Hew | Wik mm WimZK Wim2
Com | 1 Single Clear 1 # 90 MFRC100-2001 NA& a0 5912 0.859 0.989 0833 BE5.6 n0a42
— 2 Dauble Clear 2ir 2 # 90 MFRC100-2001 0.064 24.00 2703 0.7 0.809 0786 B32E 0E30
Delete | I = | Double Cowee di 2 NFRC 100-2001 0,030 !
I — 4 Double Clear with Argon 2 an  NFRC100-2001 0100 1870 2576 0762 0878 0814 5751 0738
I\D 2 5 Triple Clear 3 # 90 NFRC100-2001 0.0a0 43.40 1.744 0614 0.709 0703 4623 0&0
I— 7 3mm Lovee air 2 # 90 Melanie 0.037 25.46 1.879 0.471 0.552 07wz 3B 0550
2 Sample GlzSys 2 # 90 MFRC100-200 0.043 2651 1.934 0655 0788 0741 5105 0635
Advanced | —
7 records found.
Import |
Expart |
Eepart |
Print | _I
-
For Help, press F1 Mode: NFR.C E M v

Figure 7-2. WINDOW Glazing System Library.

For NFRC certified simulations, use the currently approved International Glazing Database (IGDB) spectral
data, imported into the WINDOW Glass Library. Glazing Systems that use approved spectral data will have
a “#” in the Mode field, as shown in the figure above.

The U-factors shown in the Glazing System Library are based on a one meter default height. When these
glazing systems are used in whole products, in the Window Library, the center-of-glazing U-factors will be
recalculated based on the actual product height specified in the Window Library. Therefore, the U-factors in
the Glazing System and Window Libraries will probably be slightly different.
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i Glazing System Library (C:\Program Files',LBNL, WINDDW5' w5.mdb) — |EI|5|
File Edit Libraries Record Tools View Help
DS H s RB(E(E: 4« M |B ®©0: O#H|%|2W
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Glazz 2 kb 9923 LOWAE_SLOF # 47 [J]oe?s 0117 0105 0826 0115 0109 Wi Bty
P
. . . fol=(]
Glazing System U-factor is based on height
1] in the Preferences dialog box, the NFRC I UseNominalHeighis
default being one meter (1000 mm). Bemgeten iz | LUAE T
— Mominal window height: [1000.0  mm
Center of Glass Results fTemperature Datal DpticaIDatal AngularDataI Colar Propertiesl ™ Use Naminal Glass Thickness
Display precision: |4
Ufactar SC SHGC Rel. Ht. Gain Twis k.eff e e e W
Wem2-K, -/ Wim2 Wik, [~ Don't show CR warning messages
19345 “5345 510 0.7407 0.0433 I Debug autput
For Help, press F1 g I—IDK r— | e | Heln |

List D # 1 =] =
. \\ The U-value for the glazing |

" Made [NFRC | system is “?” in the Window

= Type [Fued (pictwrs) =] 53] Library until the Calc button is

[n)
o
[¥]

=i
o

z . ) .
Lopy [ clicked, because the.U value is
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Save rea [ 700 2 glazing system in the window.
Bepart Tilt I a0 ///

Environmental Conditions i =

INFF!E 100-2001 'l

Dividers

S e
g |g¢g !

I Mormal ¥ I

[ TetalWindaw Fiesul | Click ah a component ko dizplay characteristic: below/ |
Udactor [ 7 WimzK o VA
azing Systern
SHi: I_I: Detail.. Mame ISampIe Glz5ys j ﬂ
: 1o} & Ugenter 7 WimzK,
ER I—F) _IDetaiI... Mlayers 2 SC ?
Area [ 1271 m2 shec [ 7
Edge arza IWmE Wie |—7
” — — Tatal Window Fesult
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Figure 7-3. WINDOW Glazing System Library.
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7.4 Overall Product U-factor, SHGC, VT, and CR Calculations

When the THERM results have been imported into the WINDOW Frame and Divider Libraries, and the
needed glazing systems have been defined in the Glazing System Library (also needed for the THERM
simulations), the whole product values for U-factor, SHGC, VT and CR can be calculated in the Window
Library. Calculating these values is explained briefly below and in more detail in the WINDOW User Manual.

In the Window Library Detail View, set the appropriate values on the left-hand side of the screen, which
depend on the type of fenestration product. The Mode field should be set to “NFRC”, and the Type field
should be set to the appropriate choice for the fenestration product being modeled. The complete list of
choices can be viewed by clicking on the double arrow next to the Type pulldown list. The choices with the
Size field set to “NFRC” are the official NFRC sizes. The Environmental Conditions field should be set to
“NFRC 100-2001".

On the right-hand side of the screen, for each cross section component, select the appropriate records from
the Frame and Divider libraries. When the frame cross sections and the glazing systems are specified, click on
the Calc button and WINDOW will calculate the total product U-factor, SHGC, VT and CR, shown in the
lower left corner of the main screen. In addition, for obtaining NFRC rating values, the program calculates the
SHGCy, SHGC;, VT and VTi, discussed in detail in the following section.

=8| o] x|

i Window Library {C:\Program Files\LENL\ WINDOW5'w5.mdb)
File Edit Libraries Record Tools Yiew Help

D sB=REE: ««» M@
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Display mode: Cancel | Find I IID 'l 16 records found
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U-factor I ? Wwima-K - -
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T I—? Detaill. 9 Casement - Single MFRC 5000 15000  Single wision area
3 Door Transom MFRLC 20000 EO0Q  Single vision area
|—7 .
Lhl Z HI 4 Door MFRC 10000 20000 Single vision area
5 Double Door MFRC oponn zonpp  Horzontal Shider
3 Fied [picture] Sing
7  [Garage door MFRLC 20000 24000 Single vision area
A 3 Hor.izor?tal Slider MFRC 15000 12000 Hon.zontal.SIidel
Fr Help, press F1 g Projecting [fuwing-Dual) MFRLC 15000 12000 Wertical Slider
10 Projecting [fwning-Single] MFRLC 15000 6000 Single vision area
11 Sidelite MFRLC g00.0 20000 Single vision area
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Figure 7-4. Window Library Detail View where the whole product is defined.
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Total Product Results calculated by
pressing the Calc button:

7. TOTAL PRODUCT CALCULATIONS USING WINDOW 7.4 Overall Product U-factor, SHGC, VT, and CR Calculations

Once the values have been calculated, the results are displayed in the Total Window Results section, as
shown below. The Detail button next to the SHGC and VT results can be used to view the SHGC,, SHGC;,

VT and VT; values, and the Detail button next to the CR result is used to view the intermediate values used

to determine the overall CR result.

#i Window Library {C:',Program Files', LBNL' WINDOWS' w5.mdb}
File Edit Libraties Record Tools Wiew Help
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Detail button. |

E—

For Help, press F1

Mode: WFRC [SI [ UM 4
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Figure 7-5. Window Library Detail View where the whole product results are calculated and displayed.
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7.4.1. Individual Product SHGC and VT (SHGC0& 1, VT 0 & 1)

It is not necessary to calculate the SHGC and VT for all individual products and associated model sizes.
NEFRC 200- outlines a procedure for determining SHGCo, SHGCy, VT, VT1 values which can then be used to
calculate the SHGC and VT of any individual product. This procedure is used to obtain NFRC rating values.

These values are calculated in WINDOW for the best glazing option modelled with the highest combined
frame and edge heat loss (i.e., the option with the lowest center-of-glass -factor and the highest total product
U-factor), as outlined in NFRC 200, Section 4.5B. The values calculated from that one case are then used to
calculate the SHGC for any other glazing options using Equations 4-3 and 4-4 in NFRC 200.

For domed skylights (see Chapter 8 of this manual), it is necessary to use the tested value for the center-of-
glass value, with the modelled frame and edge values.

The values are calculated for the product using the best glazing system, for three cases:
= No dividers

= Dividers < 25.4 mm (1”), modelled at 19 mm (0.75”)

= Dividers 2254 mm (1”), modeled at 38 mm (1.50”)
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WINDOW automatically calculates these values for all records in the Window Library, using the U-factor for

the default divider as defined in NFRC 200. The values can be displayed by clicking on the Details button

next to the whole product results for SHGC and VT, as shown in the figure below.

i: Window Library (C:Program Files'LBNL', WINDOW S w5.mdb)

File Edit Libraries Record Tools Wiew Help
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Figure 7-6. Click on the Detail button to get the SHGC 0 & 1 and VT 0 & 1 results.
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If the product has real dividers, the program will calculate the SHGC 0 & 1 and VT 0 & 1 values for the
generic dividers as well as for the actual dividers, as shown below. For NFRC simulations, the default divider

results should always be used.

Results for actual
dividers modeled
in the window

SHGC and ¥T detail

Results for default dividers

Dividers

Mo Generic

Dividers

|

Generic
Dividers

Actual

Dividers
FDD [rm] 25.39993
SHGEO 0.00543
SHGEC 074908
wTa (0.00000
WT1 074257

/A, 19.04933
007 0.00509
086211 077E20
0.00000 0.00000
085334 07

I Save fs.. I

38.09358
0.00785
0.63436
0.00000
063711

Figure 7-7. The SHGC 0 & 1 and VT 0 & 1 results are shown for the actual dividers if they are modeled.
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SHGC and ¥T detail |
Mo Generic Generc
Dividers Dividers Dividers
PDD from) WA 19.04935 38.099538
SHGCO ooy 0.00509 0.007aa
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j Cancel |

4
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@ = A 4|l o - )

>
-

The text file can be imported —p | Arial -0 - B I U === M A7
into other software, such as a F7 ~| =]
spreadsheet. A | B [ T [ 5] [ E Zi
| 1| Mo Dividers  Generic Dividers | Generic Dividers
| 2 [PDD (mm) MNA 19.04999 38.09993
| 3 [EHGCO 0.00217 0.00503 0.00735
| 4 [SHGCH 0.86211 0.7762 0.69436
| 5 |vTD D ] ]
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| 7 |
| 8 |
14/ 4T» [bils vinylshgeve 14
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Figure 7-8. The SHGC 0 & 1 and VT 0 & 1 results can be saved to a text file which can be imported into other applications, such as a

spreadsheet or word processing program.
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7.4.2. Whole Product U-factor With Dividers

The generic dividers used to calculate the SHGCp, SHGC;, VT, and VT values are NOT used to calculate the
whole product U-factor, if the whole product is manufactured with dividers. In that case, the actual divider
geometry is modeled in THERM, the THERM file is imported into the WINDOW Divider Library, and used
in a record (different from those used for the SHGCy, SHGCy, VTo, VT; calculations) in the Window Library.
This is shown in the following figures.

i1 window Library {(C:\Program Files'LBNL\WINDOW5"¥inyl.mdb) A8l -3 x|

File Edit Lbraries Record Tools Yiew Help

Ded i =REE: ««rEaen; O 2V

= = “window Library [C:%\Program
Detailed Yiew | | Filas\LBNLWINDOWSNYinyl mdb)

I»

i

fae [} MName Tupe ‘Wwidth | Height Ufactar SHGLE | Twis CR
Hew | mm mm -k
11 Winyl - Mo Dividers Fixed [picture] 1200 1500 1.807 0643 546
&l | 12 Winyl- SHGCAT Divider = 13 mm [0.75") Fixed [picture] 1200 1500 2544 0577 hia
Delete | | 13 Wingl- SHGCAYT Divider = 38 m [1.5%) Fixed [picture] 1200 1500 2834 0514

n/a
—Find——— Wingl - U-factor \with Dividers Fired [picturs] W 2

D

4
—

Advanced . Window Library record defined for the U-factor
calculation for a product that is manufacturered
with dividers. The generic dividers are NOT used in
Import this case.

Export

[

4 records found.

Beport

Prrint

[ ]
For Help, press F1 Mode: MFRC EI_WI_ v
Figure 7-9. Window Library List View for the “U-factor with Dividers” case.

il

The Window Library Detailed View shows that the divider used for this product is from a THERM file, rather
than one of the generic dividers.

i Window Library {C:\Program Files\LBNL\WINDOWS\ ¥inyl.mdb} : 8| — O] x|
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e el
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Figure 7-10. Window Library List View for the “U-factor with Dividers” case.
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7.5 Project Databases

WINDOW 5 databases can be quite large. For example, the default database, w5.mdb, that is included in the
program installation package, is approximately 27 MB. One of the main reasons for the large size is the
records in the Glass Library - there are 1800+ records in that library as of this writing. Each entry in the Glass
Library contains spectral data for that glass layer, hence the large database size. For any given modeling
project, only a few of these glass layers are used.

It is possible to make a much smaller WINDOWS5 project database by saving only the records in each library
(particularly the Glass Library) that are used in the defined glazing systems and windows. For example,
saving a project database in this fashion would mean that only the glass layers referenced by the glazing
system would be saved in the Glass Library, rather than the entire Glass Library that is installed with the
program. A database with only the referenced glass layers can be less than 1 MB.

Saving a smaller database in this manner is referred to in the manual as a “Project Database”, meaning it
contains only the needed entries for the project being modeled. In the List View of each library there is an
“Export” button, which can be used to export selected records to another database. This “Export” feature is
what can be used to generate a Project Database.

Many of the libraries reference other libraries for some of their values. Therefore, when a record is Exported
from a library, WINDOW also has to export any other records that are referenced from the exported record.
Figure 7-10 shows how each library is referenced from other libraries. The Gas, Glass, Frame, Divider and
Environmental Conditions libraries are stand-alone libraries, meaning they do not reference any other
libraries. However, the Glazing System and Window Libraries reference many of the other libraries.

So, for example, in order to export to another database all the information for a glazing system, WINDOWb5
must also import the referenced records from the Gas Library, Glass Library and Environmental Conditions
Library. But the important point is that only the needed records in each of these referenced libraries are
needed in the exported database. So there might only be two or three entries in the Glass Library, i.e., those
used in the Glazing System, instead of the 1800 entries that are in the entire database. This will then make the
database these records are imported into much smaller.

Window Library »| Glazing System Library p| Gas Library
Glass Library
Frame Library Environmental
> Conditions Library
Divider Library
Environmental

Conditions Library

Figure 7-11. The database hierarchy in the WINDOW project database.
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7.5 Project Databases 7. TOTAL PRODUCT CALCULATIONS USING WINDOW

The steps to save a WINDOW database in this manner are the following;:

= Select the Library “level” that the export should start from - in general, the most complete “level” to
export from will be the Window Library.

Start from the Window Library: this will mean that records from all the libraries that are used either
directly or indirectly from those libraries will be included in the project database:

Glazing System Library: All the glazing systems referenced in the Window Library entries
Frame Library: All the frames referenced in the Window Library entries

Divider Library: All the dividers referenced in the Window Library entries, if dividers are
modeled.

Glass Library: All the glass layers referenced from the glazing systems used in the Window
Library entries

Gas Library: All the gases referenced from the glazing systems used in the Window Library
entries

Environmental Conditions Library: All the environmental conditions referenced from the
glazing systems and the Window Library entries.

Start from the Glazing System Library: this will mean that records from the libraries used to define
the glazing systems will be written into the project database, and no other entries:

Glazing System Library: All the glazing systems referenced in the Window Library entries

Glass Library: All the glass layers referenced from the glazing systems used in the Window
Library entries

Gas Library: All the gases referenced from the glazing systems used in the Window Library
entries

Environmental Conditions Library: All the environmental conditions referenced from the
glazing systems and the Window Library entries.

Note that when you create a project database the program may display a message saying that some
record already exists (based on detecting duplicate record ID numbers), and ask if you want to overwrite
it, as shown below.

B x|

Enwironmental Conditions Record 1 already
exizitz in the export databaze. Do pou want
to owerwrite it with the curent record?

Yestodl

— o
Cancel |
=

Figure 7-12. Export only referenced records into a new WINDOWS database.

This message will always appear for a New Project Database for Record 1 of the Environmental
Conditions Library, because the default “blank” database that the program writes into contains one
default Environmental Conditions record. For new project databases, click the Yes button for overwriting
existing records. If you are importing records into an existing database, you should determine what

7-12
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7. TOTAL PRODUCT CALCULATIONS USING WINDOW

7.5 Project Databases

record ID numbers are already defined in the existing database, and determine whether or not you
should overwrite those records with records you are going to import into that database.

i1 Window Library {C:\Program Files'LBNL Workshop' ¥inyl Fixed' vinyL.mdb} j@l - |EI|1|
File Edit Libraries Record Tools Yiew Help
DeH|sB2R(E[E: 1> v[E=eN: O# % 2N
= = ‘window Library [C:\Program FileshLEMNL W orkshopiWinyl Fisedbvinyl mdb) =
Detailed Yiew
Lale D Mame Type Width | Height | Ufactor | SHGC | Twis | CR

=

Copy

Delete

r Find
18]

4

Advanced...

[

duddd

2 records found.

Import

Export <
Feport

FErint

efife

For Help, press F1

»
12 Wingl - With Dividers

Click the export button to bring
up the Export dialog box

Fixed [picture] 1200 1500

1.970 0456 0554  KW/A

|
Mode: wFRC 51 [ [ 4

E xport:
" Selected record(s)

ol

Farmat IW’indow 5 Database

Exporth:\ProgramFiIes\LENL'\WINDDWS'\SDIexdat Browsel Newl

Avoid creating duplicate records in export database by searching

v

=

L— Set Format

for identical records

o]

Cancel |

to WINDOW 5

Database, and click New to
make a new database.

Figure 7-13. Export only referenced records into a new WINDOWSb database.
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